Diversity of Bacteria and Archaea associated with a carbonate-rich metalliferous sediment sample from the Rainbow vent field on the Mid-Atlantic Ridge.
Two sediment cores were collected in an inactive area of the deep-sea hydrothermal vent field Rainbow (36 degrees N on the Mid-Atlantic Ridge). Metals and carbonates were abundant throughout the cores; calcite (CaCO3) was found throughout the cores while dolomite [CaMg(CO3)2] and siderite (FeCO3) were only found in deeper layers. Using polymerase chain reaction (PCR)-amplified 16S rRNA gene sequence analysis, we examined the bacterial and archaeal diversity in a sediment layer that contained the three carbonates. The retrieved bacterial and archaeal sequences were new and less than 4% of the sequences exhibited 94% or more identity with that of cultured organisms. The analysis of the composition of the bacterial library revealed a high diversity of sequences. Half of the bacterial clones was affiliated to the gamma-Proteobacteria. Most of them had environmental sequences retrieved from deep-sea sediments as closest relatives, some of which being distantly related to free-living and symbiotic sulfur-oxidizers. Other sequences clustered in the alpha-, delta- and epsilon-Proteobacteria, the 'Bacteroidetes', the 'Planctomycetes', the 'Nitrospirae', the 'Actinobacteria', the 'Chlorobi ' and the 'Verrumicrobia'. Based on clonal abundance and sequence comparisons, phylotype groups putatively involved in the oxydation of sulfur compounds appeared to dominate in the studied sample. The majority of the archaeal sequences clustered in an euryarchaeotic lineage recently identified in the walls of black smokers suggesting a possible thermophilic way of life of these uncultured microorganisms. Oxygen isotopic composition of siderite and dolomite indicated that they were formed at 67 degrees C and 94 degrees C respectively. Together with chemical and microbiological data, this suggested that hydrothermal fluids may have circulated through this sediment.